Stabilization of Pond Ash using Biopolymer  by Das, Sarat K. et al.
 Procedia Earth and Planetary Science  11 ( 2015 )  254 – 259 
1878-5220 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of organizing committee of the Global Challenges, Policy Framework & 
Sustainable Development for Mining of Mineral and Fossil Energy Resources.
doi: 10.1016/j.proeps.2015.06.033 











XQFRQILQHG FRPSUHVVLYH WHVWVZHUH FRQGXFWHG RQ VDPSOHV RI SRQG DVKZLWKRXW DQGZLWK YDULRXV SHUFHQWDJH RI
[DQWKDQ JXP  DQG JXDU JXP ,W ZDV REVHUYHG WKDW SRQG DVK PL[HG ZLWK YDULRXV











7KHUPDO SRZHU SODQWV VXSSO\ WKH PDMRU SRUWLRQ RI HOHFWULF SRZHU UHTXLUHG IRU WKH LQGXVWULDO
GHYHORSPHQWDQGUDLOWUDQVSRUW8QIRUWXQDWHO\DORQJZLWKWKLVSRZHUVXSSO\WKHUPDOSODQWVMXVWOLNHVLGH
HIIHFWVRIDPHGLFLQHSURGXFHYDVWTXDQWLWLHVRIZDVWHRIZKLFKLVIO\DVK)$)O\DVKDIIHFWV
WKH HQYLURQPHQW SROOXWLQJ VRLO ZDWHU DQG DLU 7KLV KDV GHWULPHQWDO HIIHFW RQ KXPDQ KHDOWK DQG WKH
TXDOLW\RIOLIHLQWKHVXUURXQGLQJDUHD7KHRYHUODQGGLVSRVDOLQWRDVKSRQGVLVUHVSRQVLEOHIRUOHDFKLQJ








© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of organizing committee of the Global Challenges, Policy Framework & 
Sustainable Development for Mining of Mineral and Fossil Energy Resources.
255 Sarat K. Das et al. /  Procedia Earth and Planetary Science  11 ( 2015 )  254 – 259 
6HYHUDOPHWKRGVKDYHEHHQDWWHPSWHG WRVWDELOL]HSRQGDVK WR LPSURYH WKH LPSRXQGPHQWVWDELOLW\
DQG WKH HURVLRQ UHVLVWDQFH RI SRQG DVK 9DULRXV FRQYHQWLRQDO PHWKRGV IRU UHGXFLQJ ZLQG HURVLRQ
LQFOXGH XVLQJ SK\VLFDO FRYHUV VXFK DV JUDYHO VRLO RU V\QWKHWLF PDWHULDO FRYHUV XVLQJ FKHPLFDO
VWDELOL]HUV VXFK DV OLJQLQ VXOIRQDWH RU SRO\DFU\ODPLGH FRSRO\PHUV 30$ DQG SK\WRVWDELOL]DWLRQ E\
LQWURGXFLQJSDUWLFXODUSODQWV+RZHYHUDOOWKHVHPHWKRGVKDYHOLPLWDWLRQV&KHQDQG=XDQJ
7KLV SDSHU SUHVHQWV UHVXOWV RI D VWXG\ RQ VWDELOL]DWLRQ RI YDULRXV VDPSOHV RI SRQG DVK WKDW DUH
FROOHFWHG IURP ORFDO SRZHU SODQWV 7KLV VWXG\ IRFXVHV RQ WKH LPSURYHPHQW RI WKH FRPSDFWLRQ DQG
XQFRQILQHG FRPSUHVVLYH VWUHQJWK RI SRQG DVK E\ LQFRUSRUDWLRQ RI [DQWKDQ JXP ;* DQG JXDU JXP
** WZRQDWXUDOELRSRO\PHUV7KHFHPHQWHGPDWHULDOZDVSUHSDUHGE\XVLQJSRQGDVKDQGYDULRXV
FRQFHQWUDWLRQV RI [DQWKDQ JXP DQG JXDU JXPZKRVH SK\VLFDO SURSHUWLHV KHOSV LQ UHGXFLQJ WKHZLQG
HURVLRQDQGGXVWFRQWURORISRQGDVKLQDVKSRQGDUHDVZLWKFRQVLGHUDEOHLQFUHDVHLQVWUHQJWK$ERYH
PDWHULDOIXUWKHUFDQEHXVHGLQHPEDQNPHQWDQGPLQHILOOLQJ%LRSRO\PHUVDUHSURGXFHGE\ELRORJLFDO
V\VWHPV VXFK DV PLFURRUJDQLVPV SODQWV DQG DQLPDOV DQG DUH V\QWKHVL]HG FKHPLFDOO\ %XW WKH\ DUH
RULJLQDWHGIURPELRORJLFDOVWDUWLQJPDWHULDOVVXFKDVDPLQRDFLGVVXJDUVQDWXUDOIDWVRURLOV%HFDXVH
RI WKHLU XQLTXH SURSHUWLHV DQG WKH JURZLQJ DZDUHQHVV RI HQYLURQPHQWDO VXVWDLQDELOLW\ DQG VWDELOLW\
ELRSRO\PHUVKDYHEHHQLQFUHDVLQJO\LQYHVWLJDWHGIRUWKHLUSRWHQWLDOXVHLQVRLOVWDELOL]DWLRQ0DUWLQHW
DO.DULPL,YDQRY$QG&KX'HMRQJHWDO
;DQWKDQ JXP LV D PLFURELDO H[RSRO\VDFFKDULGH SURGXFHG E\ WKH JUDPQHJDWLYH EDFWHULXP
;DQWKRPRQDV&DPSHVWULV E\ IHUPHQWLQJ JOXFRVH VXFURVH RU RWKHU FDUERK\GUDWH VRXUFHV 7KLV
ELRSRO\PHULVDSSOLHGLQWKHIRRGFRVPHWLFSKDUPDFHXWLFDODQGSHWURFKHPLFDOLQGXVWULHVDQGLQRWKHU
VHFWRUV DV D WKLFNHQLQJ DJHQW VWDELOL]HU RU HPXOVLILHU DQG FRPELQHGZLWK RWKHU JXPV LW FDQ DFW DV D
JHOOLQJ DJHQW&KHQ DQG =XDQJ   7KH *XDU RU FOXVWHU EHDQ &\DPRSVLV7HWUDJRQRORED LV DQ







WLPHV DQGQDPHG DV563 DQG5636LPLODUO\ DQRWKHU SRQG DVKZDV FROOHFWHG IURP$GKXQLN VWHHO
SODQW5RXUNHOD2GLVKD,QGLDDQGQDPHGDV$'17KHSDUWLFOHVL]HGLVWULEXWLRQRISRQGDVKVKRZHG
WKDW WKH\ FRQWDLQ PRUH WKDQ  ILQH SDUWLFOHV ILQHU WKDQ PP 7KH WZR FRPPHUFLDO DYDLODEOH
ELRSRO\PHUV [DQWKDQ JXP DQG JXDU JXP RI /RED&KHPLH &RPSDQ\ SXUFKDVHG IURP ORFDO PDUNHW
7KHVHWZRELRSRO\PHUVZHUHFKRVHQDVWKH\KDYHDOUHDG\EHHQIRXQGWREHHIIHFWLYHIRUVWDELOL]DWLRQRI
PLQH WDLOLQJV &KHQ DQG =XDQJ  ,W LV FRPSRVHG RI SHQWDVDFFKDULGH UHSHDW XQLWV FRPSULVLQJ
JOXFRVHPDQQRVHDQGJOXFXURQLFDFLGLQWKHPRODUUDWLR&KHQDQG=XDQJ
2.2. Experimental investigations 
7KHH[SHULPHQWDOLQYHVWLJDWLRQVZHUHPDGHRQSRQGDVKDQGVWDELOL]HGSRQGDVKXVLQJELRSRO\PHU
DVSHU,QGLDQVWDQGDUGVIRUVRLO,WZDVREVHUYHGWKDWJXDUJXPLVPRUHYLVFRXVFRPSDUHGWR[DQWKDQ
JXP+HQFH [DQWKDQ JXP VROXWLRQVZLWK SHUFHQWDJHV RI   DQG  DQG JXDU JXP VROXWLRQVZLWK






























3.2. Compaction characteristics 
7DEOH20&DQG0''RI3RQGDVK6DPSOHVDQG%LRSRO\PHU0RGLILHG3RQGDVK

















































 7KH IROORZLQJJUDSK VKRZV WKH FRPSDFWLRQFKDUDFWHULVWLFVRISRQGDVK DQGELRSRO\PHUPRGLILHG
SRQG DVK VKRZLQJ RSWLPXP PRLVWXUH FRQWHQW 20& DQG PD[LPXP GU\ GHQVLW\ 0'' RI WKH
FRPSDFWHG VDPSOHV)LJ D VKRZV WKH FRPSDULVRQ RI20& DQG0'' RI WKUHH SRQG DVK VDPSOHV
6LPLODUO\)LJEDQG)LJFVKRZWKHFRPSDULVRQRI20&DQG0''RISRQGDVKVDPSOHVEHLQJ
FROOHFWHG IURP$GKXQLN VWHHO 3ODQW $'1 DQG563 UHVSHFWLYHO\PL[HGZLWK JXPSHUFHQWDJHV )LJ
GVKRZVWKHFRPSDULVRQRI20&DQG0''RISRQGDVKVDPSOHEHLQJFROOHFWHGIURP563PL[HG
ZLWK YDULRXVPRUH SHUFHQWDJHV RI JXP WR NQRZ WKH YDULDWLRQ RIPRLVWXUH FRQWHQWZKHQPL[HGZLWK
KLJKHUDQGORZHUJXPSHUFHQWDJHV7DEOHVKRZV20&DQG0''RIYDULRXVSRQGDVKVDPSOHVDQG
ELRSRO\PHUPRGLILHGSRQGDVK
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RI ELRSRO\PHU IRU DOO WKH WKUHH SRQG DVKHV FRQVLGHUHG KHUH ,W FDQ EH DOVR REVHUYHG WKDW WKH 20&
LQFUHDVHGZLWKDGGLWLRQRIJXPV
3.3. Unconfined compressive strength (UCS) 
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563 PL[HG ZLWK JXP VXQGULHG IRU  GD\ +HUH LW LV REVHUYHG WKDW LQ VXQGULHG VWDJH VWUHQJWK
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 N1P IRU  GD\  GD\ DQG  GD\ 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